The study is designed to examine the predictive power of Saudi-admission criteria for student performance in an introductory biology course. It focuses on the second semester at King Saud bin Abdulaziz University for Health Sciences. The study addresses whether the General Aptitude test (GAT), the Scholastic Achievement Admission Test (SAAT), and the students' English proficiency, taken together can accurately predict student performance in the biology course. Their English proficiency was measured by using the average grade in the intensive English courses taken in the first semester, in addition to the average grade in the reading and communication proficiency tests. The research involved the results of 250 male students in the admission criteria and biology-course grades. Simple linear and multivariate regression models are used to determine the predictive variance of each admission criterion for student success in the biology course. The results demonstrate that the admission criteria are significant predictors, but with a variance of 26.6%. The results also show that individually, GAT and SAAT are the poorest predictors, whereas the reading and communication proficiency tests were the best. The findings reveal that the predictive power of these admission criteria as a combined model is low. Additionally, more investigation is necessary to ascertain whether these criteria are also low predictors in other subjects and in overall college learning. college admission, no study has yet investigated the actual validity of the English-proficiency admission criterion among students. Here, the aim of the study is to discover whether these standardized tests, together with the students' English proficiency, can predict the performance of medical students during the first year of a biology course. This study is unique in the Saudi health-education context since it is the first to analyze the relationship between the standardized tests and English proficiency as admission criteria and the student performance in biology.
INTRODUCTION
Saudi high-school graduates are required to take certain standardized tests as admission criteria when they apply for college. These tests are the General Aptitude Test (GAT) and the Scholastic Achievement Admission Test (SAAT). Both tests are major admission criteria that serve universities by filtering out students when they fall below the minimum score. In addition, the minimum score required is designated differently among Saudi universities. GAT, created by the national Saudi Center of Measurement (QIYAS), tests students' analytical skills and learning ability. SAAT, on the other hand, focuses on student comprehension of the various concepts in biology, chemistry, physics, and mathematics that are covered in the courses of the last three levels of high school.
Little research has been done on the predictive validity of these tests for medical students' performance in college, however. The efficacy of these tests in predicting student performance in college is therefore open to question. Furthermore, although some Saudi universities consider English proficiency as one of the components required for
The Predictive Validity of Standardized Tests and English Proficiency for Saudi Medical Students' Performance in Biology 159 (Prideaux, Roberts, Eva, Centeno, Mccrorie, Mcmanus, & Wilkinson, 2011; Schwartz, 2004) . Such analysis is vital for determining the value of the current selection process (Benbassat and Baumal, 2007; Parry, Mathers, Stevens, Parsons, Lilford, Spurgeon, & Thomas, 2006) . There is currently a global endeavor to closely study and analyze the relationship between admission criteria and students' work in colleges. The admission criteria among countries obviously differs, as the existing research on this issue at the global level shows Nonetheless, the general approach is similar in the focus on standardized tests, and with an emerging trend of assessing non-academic personal-reasoning qualities at the same time (Albanese, Snow, Skochelak, Huggett, & Farrell, 2003; Searle and McHarg, 2003; Turnbull, Buckley, Robinson, Mather, Leahy, & Marley, 2003) , and towards mental traits (Ferguson, McManus, James, O'Hehir, & Sanders, 2003; Jessee, O'Neil, & Dosch, 2006; Sefcik, Prerost, & Arbet, 2009 ). In the U.S., the Medical College Admission Test (MCAT) and pre-degree grade point average are used to assess student ability (Callahan, Hojat, Veloski, Erdmann, & Gonnella, 2010; Donnon, Paolucci, & Violato, 2007; Evans and Wen, 2007) . In the U.K., the United Kingdom Clinical Aptitude Test (UKCAT), personal statement, and interview are used; whereas in Australia, the Graduate Australian Medical Schools Admission Test (GAMSAT) and college grade-point average (GPA) are used (McManus, Smithers, Partridge, Keeling, & Fleming, 2003) . These admission criteria are designed to help medical colleges select the best available students to ensure that the students accepted are capable of advancing in their education and profession.
Regarding these admission assessments across the countries mentioned, studies have found some relationship between them and students' college performance. Looking especially at standardized tests such as MCAT, UKCAT, and GAMSAT, Julian (2005) and Peskun, Detsky, & Shandling (2007) indicate that a relationship exists between MCAT and student performance in medical school to the extent of 12% of variance when combined with the undergraduate GPA. Further, Wright and Bradley (2010) conclude that UKCAT is a significant indicator of student performance in the first and second year of college. Similarly, Coates (2008) asserts that GAMSAT, along with the undergraduate GPA, is a fairly accurate predictor of student progress in the first and second year of college.
This paper therefore aims to study such a relationship within Saudi Arabia and to present data, together with some well-supported conclusions, to policymakers in the field of higher education. It is a response to the growing need to analyze the patterns of the predictors and the student progress that is necessary to determine the fairness and complexity of the various admission criteria.
OVERVIEW
Before going into the study questions and analysis, it is first vital to offer an overview of the study background, illustrating the study setting, the biology course in question, and the English proficiency of students.
The study takes place in the first year of the pre-professional program in King Saud bin Abdulaziz University for Health Sciences (KSAUHS). In this program, students take lower-intermediate English courses in the first semester, and then science courses are comprised of biology, chemistry, and physics in the second semester. Subsequently, based on their GPA of both semesters, the students are nominated for several medical colleges. These include the College of Medicine (COM), College of Pharmacy (COP), College of Dentistry (COD), and the College of Applied Medical Sciences (CAMS). As the top college, with more limited places, COM requires a higher GPA, followed by COD and then COP. CAMS, however, does not require a minimum GPA range, so any students not accepted in the other colleges, can enroll there.
Students taking the biology course learn the basic concepts of the subject using English as the medium of instruction. The course first introduces them to the basic principles of the cellular and molecular basis of life, as well as to biochemical processes, cellular structure and function, and cell growth and division, in addition to viruses and bacteria. Upon completion of this course, students should be able to demonstrate an understanding of life at the cellular and molecular levels. At the end of the course, students are expected to define the structure and function of the cell and of bacteria and viruses, as well as describe the biochemical events that occur in the cell, the basic molecular biology of the cell, and cell division. Their learning is assessed through one midterm exam, along with the final exam.
This study adopts two methods for assessing the students' English proficiency. The first is taking the average student score in the English courses, which involve reading, grammar, and communication, and that are taken in the first semester. The second method is through their performance in the reading and communication proficiency tests. These tests were assessed and revised by a group of English teachers before being administered. The reading test aims to assess whether students are able to read and comprehend various general and academic texts written for university students, by applying both referencing and inferencing skills. It tests the following areas:
• Identifying main ideas and supporting details in a reading passage. • Applying reading and critical thinking strategies to move beyond the literal meaning of a passage. • Distinguishing between opinions and scientific facts. • Interpreting diagrams, charts and illustrations.
• Identifying cause and effect in a reading passage.
The test also focuses on the students' knowledge of vocabulary and its use, including synonyms, as well as their understanding of parts of speech.
Regarding the communication test, students need to demonstrate an ability to use different rhetorical modes including definition, comparison, and contrast. They also need to paraphrase and summarize, and to write a multi-paragraph text or essay. The latter examines the following skills: • Making predictions based on the text, analyzing, and drawing conclusions.
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• Analyzing the rhetorical structure of a reading passage.
• Formulating a topic sentence using a restricted topic and controlling idea. • Developing the paragraph by using main points and supporting details.
Both the reading-and communication-proficiency tests, together with the English average score, are the components of English proficiency used in this study for predicting student performance in biology.
RESEARCH QUESTIONS
The research questions look at the predictive validity of GAT, SAAT, and English proficiency for student performance in biology. The questions are as follows: 1. Do GAT, SAAT, English average, reading proficiency test, and communication proficiency test individually predict student performance in biology? If so, which of these is the most significant predictor? 2. When GAT, SAAT, English average, reading proficiency test, and communication proficiency test are combined in a statistical model (with multivariate-regression analysis), to what extent do they predict student performance in biology?
METHOD
The study collected the scores of GAT, SAAT, the English proficiency average score, the reading and communication tests, and the biology test results from 250 students out of 261 with a response rate of 95%. All the students were asked for their permission to share their scores for study purposes. They entered their scores in an online recording system where their data were kept in confidentiality and anonymity. The data obtained from the students were then analyzed through simple linear regression and multivariate-regression analysis with the SPSS program. There are five predictive (independent) variables: GAT, SAAT, the English average score, the reading and communication tests, and one dependent variable: the biology grade.
RESULTS
For the first research question, running individual models for each predictive variable separately helps to estimate the percentages of the dependent-variable variances explained by each predictive variable. The variance of each predictive variable is presented in Table 1 .
The table shows that when the variables are viewed individually, GAT explains 5.0%, SAAT: 5.3%, the English average: 12.2%, the reading test: 19.0% and the communication test: 18.1% of the variance of the biology grade. Even though all the coefficients are significant, the most important metric is t value: the regression coefficient divided by its standard error. Therefore, the most important individual predictors of the biology grade are the reading and communication tests.
The multivariate model, including all the independent variables, explains 26,6% of the biology-grade variance, which is a better result than that from any separate model, as shown in Table 2 .
Three out of the five coefficients are significant with different levels of confidence, as shown in Table 3 : Table 3 shows that the communication test is the strongest predictor of the biology grade (p<0.01), followed by the reading test (p<0.05), and the English average (p<0.1). Based on the results in this table, the regression equation for predicting the biology grade is = -0.398 + 0.012*GAT + 0.014*SAAT + 0.191*English average + 0.168*reading test + 0.220*communication test.
DISCUSSION
Looking at the individual model for each predictive variable, the reading test accounts for 19.0% and the communication test, 18.1% of the variance in the biology scores. Both were the most significant individual predictors. This outcome reveals that both these tests can to some extent predict the student performance in biology. It implies that English language proficiency is key for students' success in college regardless of their high school instruction in Arabic. GAT and SAAT, however, although significant, have a very low variance of the biology score. This means that neither GAT nor SAAT are suitable predictors for the introductory biology course.
When such standardized tests are seen globally, the low variance is not surprising. As Julian (2005) and Peskun et al. (2007) report, the relationship between MCAT and student performance in medical school has 12% variance when combined with the undergraduate GPA. Nonetheless, despite the low-predictive variance, the Saudi community views these tests as reliable and trustworthy. Possible reasons for this apparent anomaly could include the fact that both tests were in Arabic, whereas the biology course was in English, and so the language shift could decrease the predictive validity. Also, the content of both tests, including the question format and the skills assessed, were completely different from the biology course content. In GAT, students are assessed on logical and critical thinking, as well as on reading comprehension; whereas in SAAT, students are evaluated on their background knowledge of biology, physics, and chemistry. SAAT should have been the best predictor, given its similar contents to the biology course, but the language shift and the different educational goals make it the least accurate predictor for the biology course. Other local studies found similar results as in Al Alwan, Al Kushi, Tamim, Magzoub, & Elzubeir (2012) and Murshid (2012) . Both studies found that SAAT is less predictive for Saudi students' performance in science courses.
The combined model that includes all independent variables explains 26.6% of the biology-grade variance. It also shows that the communication and reading tests are the strongest predictors. The variance is still low, however, implying only a moderate relationship between the independent variables and the biology grade. The variance could be higher for a larger number of participants, and if additional relative-independent variables are included in the model.
The very low score of GAT and SAAT in the combined model may cause the policy makers in the Saudi educational system to consider certain questions. They could look at whether these two tests should be related to the students' college performance in the future, rather than simply evaluating their learning achievements at high school. The fact that neither of these tests can predict student performance in the introductory biology course, a subject that students have studied at high school, is somewhat intriguing. It could be that the courses in high school and college are somehow disconnected: the course materials and tests may be designed differently, for example. Thus, if we aim to measure the students' performance in an advanced biology course in the third or fourth year of college, what would be the result? It could be lower based on this analysis. These questions deserve attention from the policy makers and university administrators as part of their search for better and more reliable admission criteria.
This study has certain limitations in that it is situated within the Saudi academic community and focuses on students aiming for medical colleges. It considers student performance in one single course, taking a micro-perspective and conducting deep analysis into how well several independent variables can predict students' grades in biology.
CONCLUSION
The GAT and SAAT tests and the level of English proficiency did not therefore give a strong prediction of the Saudi students' performance in biology. Even in the combined model, which gave the best result, the prediction variance of 26.6% is still low. Whether these admission criteria are also low predictors for other subjects and in overall college learning is a matter that requires more investigation. Saudi policy makers need to consider whether GAT and SAAT really measure the students' readiness for college, and if not, as this study implies, to include more reliable admission criteria that could help students adapt more easily to the relevant college courses. The time has certainly come for the Saudi higher-education community to take the initiative and conduct the appropriate research into college admission criteria to ensure more fairness and help to minimize the gap between high school and college.
